Neural group properties in the rat hippocampus during the theta rhythm.
The ensemble properties of unit activity in the rat hippocampus were studied during different behavioral states defined by the presence or absence of the theta rhythm. A 24-channel microelectrode was used to monitor the parallel activity of several single neurons simultaneously. Individual units were characterized by waveform, firing repertoire and firing relation to theta phase. Group patterns were characterized by multiple cross-correlations at different temporal resolutions during the presence and absence of the theta rhythm. Coactivation of units was frequently observed at a fine temporal resolution under both theta and non-theta states. In addition rhythmic synchronization of units was observed at a broader temporal resolution and was selective to the theta state. The combined findings suggest that the theta rhythm signifies a powerful patterning of group activity imposed upon a fixed connectivity of neighboring neurons.